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Instructions for Candidates:

Q1.

Q2.

This question paper consists of two parts; PART-A and PART-B carries 20 and 30 marks

respectively.

PART-A consists of 20 questions. For PART-A, candidates should answer in the same paper
{Use the &m:g space provided for answering).

There are 5 or 4 answers for each question. More than one correct answer or irue statement
may exist for one question. Candidates should mark ' ¥ * for the correct answers and ‘¥ ’ for

the incorrect answers. There won't be any negative marks given. 0.2 or 0.25 marks are given for

marking a correct answer as correct. 0.2 or 0.25 marks are given for marking an incorrect
answer as incorrect. Unmarked answers are not given any marks.

PART-B consists of three essay questions. Candidates should answer them in the give

N answer
book,

PART - A

Machine learning techniques could be effectively used for

(a) Finding the shortest path to a destination host in a communication [}
network when the communication protocols are acting optimally

(b) Forecasting the weather
(c) Diagnosing a patient for dengue

(d) Detecting a computer virus using a virus guard

(e) Identifying a new strain of DNA which is benign to HIV where prior
knowledge is inadequate

The following statements are TRUE or FALSE in relation to the definition of machine
learning given below regarding an Intrusion Detection System (IDS).

"A computer program is said to learn from experience B with respect to some task T

and some performance measure P, if its performance on T, as measured by P,
improves with experience E”.



Q5.

Dijkstra’s

Greedy

Evaluate the correctness of the following statements regarding regression and
classification.

(@)

Predicting the next weeks average rainfall amount (in mm) is a regression
problem

Predicting the overall weather (sunny, cloudy or rainy) for tomorrow is a
regression problem

days in the stock market is a classification problem

The same problem could be solved using both regression or classification
approaches

]

The following statements are TRUE or FALSE regarding supervised learning and

unsupervised learning techniques.

(@)

Developing a score predicting program for cricket matches based on
player statistics and statistics at the venue of the match being held is a
supervised learning problem
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Examining the Central Pro ngg Unit ( Cl L} usage

A data set of heart natient sia

treatment methods from grouping is a supervised |

ed le

he following algorithm(s) is / are used in supervised learning tasks.

K-means b
K- Nearest Neighbor (KINN) L

Naive Bayes
Support Vector Machines (SVM)

Neural Networks (INN)

Evaluate the correctness of following statements on Reinforcement Learning (RL).

RL is an area in machine learning which is inspired by behaviorist | _

psychology

S ceiving an order after time intervals of 5, 10 and 15 minutes L
every time he visits a restaurant, the reward is based on varying time

The multi-armed bandit problem captures the essence of conflict between

exploration and exploﬁatwn

A rats reaction (turning left or right) is not affected by the probability of
placing the reward (piece of cheese) at either end over successive trials in
the T-maze problem

If a person is given a 15% discount after 2 consecutive meals in a
restaurant, the reinforcement happens based on the trial ratio rather than
the trail times
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Q10.

ey

(e) Gaussian kernel is better suited for non-linear classifications 1

Mark the TRUE and FALSE statements regarding probabilistic classification schemes.

TS Vol 1) o

(a) Naive Bayes assumption is P (0150500, On‘ zj.}:: LP%\@]% ;) -
i

(b) Bayes classifier only relies on the prior probabilities for classification

(¢) Meta classification is a significant property in Bayes classifier

(d) Bayes classifier computes the maximum a posteriori (MAP) hypothesis

(e) Probability based classifiers perform better with predictive problems

Evaluate the correctness of following statements regarding feature extraction

mechanisms.
(.a> X/ J mu’/
55 . / ‘xmm A J/ Xmax . .
- —x would be a good normalization model.
v max wmin

(b) A good feature should produce high correlation within the class while
highly correlated features should not be redundant.

(c) A feature is always a numerical value which is measured from a sensor.

(d) Features could be invented either automatically or manually.

(e) Circumference is a good feature for classifying white blood cells.
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Q13.

y
(a)
b
o)
{c) Any logical function « nary-valued (0 or 1) inputs x1 and x2 can be
{appmwmﬂe ¥) Yepr ented using some neural network.
3 - . 4 . < 5 cell s o
(d) %e ,_,igéwaft"s«@ L values of the hidden 5 i a neural network, with the [
igmoid acti always in the

ra;nge (G, 1).

Consider the following neural network which takes two binar y-valued inputs x1,
x2€{0,1} and outputs h®(x). Which following logical functions comptute
(approximately)

’ he(x)
Figure Q12

(a) NAND (meaning "NOT AND")
(b} AND

(¢ OR

(d) XOR (exclusive OR)

Consider the neural network given below. The following equation(s) correctly

N

compute(s) the activation a( “. (Note: g(z} is the 31gm01d activation function)

5

Layer i Layer 2 Layer 3 Laver 4

Figure Q13
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the activation function is given by f(net) = 2 £ net. If the i ﬂpu vector is x = [4; 8; 5; 6]

then the output of the neuron will be

(@ 1
(c) 59
(dy 112
(e) 118

5. You are using the neural network pictured below and have learned the

1 =15 37 r .
parameters @1 f/ S E {used to computea@) and ®@=[1 06 -—0.8]
L o Lo ’ ‘
(used to compute a®)} as a function of a@). Suppose you swap the parameters for

1 51 2.3
1 -15 37
the output layer so ®@=[1 —0.8 0.6] value of the output he(x)

the first hidden layer between its two units so (1)2{ j and also swap

fé(}(i’}

Lr 1 m%gsgr 2
Figure Q15

2

will stay the same.

.
oy
N

(b) will increase.

(c) will decrease.

(d) may increase or decrease (Insufficient information to tell).
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lanaomly change a small part of some strings
& ] ,
I 3 Tar iy o 13 L5 e J AR
Handom. y change the iitness function

Randomly combine the genetic information from 2 strings.

(d) Randomly generate small initial values for the weights.

=
S &

G
~.& e

o
v

e following statement(s) describe(s) the muta

m&n

fion process.

Randomly change a small part of some strings.

Randomly change the fitness function,

Randomly combine the genetic information from 2 strings.
Randomly generate small initial values for the weights,

Randomly pick strings to make the next generation.

BE EnSRuUANANEANCNONSSORARTREETS WG n

If crossover between chromosomes in search space does not produce significantly

different offspring, what does it imply? (if offspring consist of one half of each parent)

Th
()
(b)
(©)
(d)

(i)  The crossover operation is not successful.
(ii) The solution is about to be reached.

(iif) Diversity is poor that the parents involved in the crossover operation are

similar.
(iv) The search space of the problem is not ideal for GAs to

e correct and incorrect statement(s) is/ are,
ii, iii & iv only
ii & iii only
1,1ii & iv only

all of the above
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Consider the following data coordinates

in a Voronoi diagram to be clustered

finalized cluster centroids.

i)  Classify the new data instances (2, 3) and (4.5, 2).

Identifying spam emails is a major function carried out by modern day email
servers. In order to identify an email as a spam email, several factors could be
considered. The spam filter could be configured to detect words from the
vocabulary w, which include the words such as {get rich, buy, invest, win,
bonanza...etc.}. Table Q2 shows the several instances being classified as spam or
valid emails with corresponding features.

Table Q2
No No No text Include | Contain Email
sender |subject |inthe words executable | Detection
(F1) F2) emnail from w | attachments | (D)
body (F3) | (F4) (F5)
1 |Y Y Y Y Y S
2 1Y Y Y N Y S
3 |N Y Y Y N S
4 1Y N Y Y N S
5 1Y N Y Y Y S
6 |N Y N Y Y 5
7 1Y N N Y Y 5
8 |N Y Y N Y S
9 |IN N N N N Vv
10 | N Y N N N \
11| N N N N Y \
12 | N N N N N Vv
13 | N N Y Y 1Y \
14 | N Y N N Y Vv
15 | N Y N Y N vV
16 | N N Y Y N \
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Q3.

)

SVM uses the Lagrange multipliers to optimize the boundary/ street width of

s}
e

7]

i)

iii)

1

e Bayes theorem, derive the Naive Ba
given in the below equation.

Starting from 7es classifier while

explaining the

(“D
tﬁ
w
(‘m

feature vectors V1 = (Y, Y,

15 Marks]

-

- . If the primal function is given by
N S = P
i{wﬁb}:«;w WWL a, gzi{{wszE}wa&j

L =0

Construct the dual function from the primal function.

Determine the marginal hyperplanes of the section Q1. b) , if the size of the

Are there any support vectors in the data set given in section Q1. b) ?

12.5 Marks]

Mention three machine learning applications and use your imagination to

formulate the operation of one such application. Explain the proposing

classification or clustering mechanism descriptively. (Use diagrams when

explaining)

[2.5 Marks]

Genetic Algorithms are based on Darwin's theory of evolution and the survival of

the fittest. Keywords are population, individuals, fitness, selection and genetic

operators ( (crossover and mutation). Explain the genetic al gorithm,

[3 Marks]
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CE‘OS@@V@;&? i% one @”f the m@mﬁ impmﬁaa’z% genetic operators of the Genetic
esperson problem (TSP re given a list «
nicl B, create the

el

of

u
on. Given the two parents A
0

A:39 7,421,506
1 i

B:18 7,435,462
a %

[4 Marks]
Using an example, explain why it is important to have a mutation operator in a
genetic algorithm.

[3 Marks]
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